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UPDATES TO THE APS STRATEGIC PLAN

Open Access
Task Force Formed

APS has formed a new, top-
level Task Force on Open Ac-
cess, led by President Michael
Turner, to better coordinate APS
activities on this topic and to en-
sure its leadership role. The task
force is charged with develop-
ing a compelling narrative and
a clear set of “talking points” on
open access that are consistent
with APS policies and that will
serve to articulate the APS po-

sition on this complicated issue
The new task force will identify,
create and coordinate opportuni-
ties to communicate APS recom-
mendations to leaders in govern-
ment agencies, science policy
makers, other publishers, and the
physics community.

Calls for greater public access
to the peer reviewed research lit-
erature have grown dramatically
in recent years. APS policies and
practices on open access, includ-
ing their history and context,
were reviewed in a Back Page ar-
ticle in the November 2012 issue
of APS News.

The task force is a top priority
for the leadership of APS. Turner
calls open access “an existential
issue for APS because of its po-
tential impact on the Society’s
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mission to advance and diffuse
the knowledge of physics as well
as on the current financial model
for the entire organization.” The
task force includes the four-
member Presidential Line, the
Society’s three Operating Offi-
cers and APS Director of Public
Affairs, Michael Lubell.
According to APS Treasurer/
Publisher Joseph Serene “Coun-
cil has resolved that APS sup-
ports the principles of open
access to the maximum extent
possible while maintaining the
quality and impact of our jour-
nals and the long-term financial
stability of the Society. Our chal-
lenge is to strike this balance in
practice and to influence public
policy to facilitate this goal.”
TASK FORCE continued on page 5

Top Physics Newsmakers of 2012
see page 6

Funding Uncertainty Plagues Science
as Sequestration Cuts Still Threaten

By Michael Lucibella

The eleventh hour decision by
Congress to postpone across-the-
board cuts to spending (the so-
called “fiscal cliff”’) has done little
to settle uncertainty surrounding
the future of federally supported
scientific research. Experts expect
the total amount of federal dollars
devoted to research to decline in
the coming year, but it is unclear
by how much, making it difficult
for scientists to plan for the future.

On January 1st the House and
Senate agreed to maintain most tax
rates at their current levels and de-
lay the onset of imminent “seques-
tration” spending cuts until March.
Had sequestration gone into effect,

federal agencies would have seen
an 8% cut to non-defense spend-
ing, and an 11% cut to defense
spending. The major source of
funding for fundamental science is
the federal government, adminis-
tered primarily by the National Sci-
ence Foundation, the Department
of Energy, NASA and the National
Institutes of Health, as well as the
Departments of Defense and Com-
merce.

How lawmakers will ultimately
resolve the impasse is unclear. Re-
publicans have been pushing for
spending cuts to reduce the federal
deficit, and it is likely that there
will be some form of spending

FUNDING continued on page 4

APS Sponsors the Conference for
Undergraduate Women in Physics

By Halleh B. Balch

For the first time in its six-year
history, the Conference for Un-
dergraduate Women in Physics
(CUWIP) has taken place with of-
ficial APS sponsorship. On Janu-
ary 18-20, six universities across
the country hosted the Conference
under the aegis of the APS Com-
mittee on the Status of Women in
Physics.

“Encouraging women to pur-
sue physics is a top priority for us.
CUWIP has been very successful
over the years and we are delight-
ed to be able to lend our organi-

zational support and resources to
the conference,” says Kate Kirby,
APS Executive Officer.

The Conference for Under-
graduate Women in Physics was
conceived by two graduate stu-
dents at the University of South-
ern California in 2006 and is still
organized and run by students at
the host universities. Through in-
vited talks by successful women
in physics, panel discussions on
graduate school and physics ca-
reers, and the opportunity for
students to present their own re-

CUWIP continued on page 6

Beller, Marshak Lectures to Enhance
March and April Meeting Programs

APS has announced the recipi-
ents of the 2013 Beller and Mar-
shak lectureships, who will deliver
their talks at this year’s March and
April meetings. The APS Commit-
tee on International Scientific Af-
fairs selected the recipients from
nominations submitted by various
APS units.

Rupert Oulton from Impe-
rial College London and Naoto
Nagaosa of the University of To-
kyo will present two of the Beller
Lectures at the March Meeting in
Baltimore while Linda Strubbe
from the Canadian Institute for
Theoretical Astrophysics will de-
liver the third at the April Meet-
ing in Denver. Lilia Meza-Montes
from the Universidad de Puebla in
Mexico will give the Marshak lec-
ture at the March Meeting.

The two endowments bring
physicists from around the world
to speak at the March and April
Meetings. The Beller lectureship
was endowed in 1994 by Esther

Hoffman Beller and the Marshak
lectureship was established by
Ruth Marshak in 1996 in honor
of her late husband, former APS
president Robert Marshak. The
recipients of both awards receive
travel stipends to attend either the
March or April meetings. Recipi-
ents have traveled to the United
States from as far abroad as India,
Israel and France.

During the focus session on
Nanostructures and Metamaterials
in March, Oulton will speak about
his research into nano-lasers.

“The Beller lectureship came
as a wonderful surprise to me and I
am honored to have been selected.
The APS meetings provide a great
forum for communicating current
results, learning about progress in
a wide range of fields in Physics
and of course meeting new friends,
colleagues and collaborators,”
Oulton said. “The Beller lecture-
ship is an excellent advertisement

LECTURES continued on page 7
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APS Membership Stands at 49,653;
Students, Foreign Members Increase

The official APS membership
count for 2012 has been tabu-
lated, and stands at 49,653 total
dues-paying members in the So-
ciety. The count is down about
402 people from last year, but
still up more 1,390 over the year
before.

“Although it’s disappointing to
not have another record this year,
we’re still showing growth over
the long run,” said Trish Lettieri,
the director of APS Membership.

She said that one of the rea-
sons for the slight decline may
have been the popularity of last
year’s March Meeting in Boston.
The meeting drew nearly 10,000
physicists, about 1,500 more than
usual. It’s likely that some frac-
tion of the extra attendees joined

only for the year.

“One of the bright spots in
these numbers is that the number
of paying student members is up
over four hundred,” Lettieri said.
She commended the APS Educa-
tion Department for reaching out
to students. “APS has been work-
ing hard to offer great benefits to
our student members and to keep
them engaged.”

In addition, the number of in-
ternational members has shown
consistent growth. The count this
year showed almost 400 new in-
ternational members, about a fifth
of which came from China. Let-
tieri credited the efforts of the
APS Office of International Af-
fairs for the continued member-
ship growth from overseas.

APS Releases Colorful New Science App

SpectraSnapp, a new app re-
leased by the APS outreach de-
partment, is now available free of
charge on Apple’s iTunes store. It
allows users to turn their iPhone
or iPad into a spectroscopic device
that can analyze common sources
of light.

“SpectraSnapp is an app that
APS developed that can break
down any incoming light into its
various wavelengths,” said James
Roche, a public outreach special-
ist at APS who helped develop the
app. “You can turn your iPhone
into a personal spectroscope.”

The SpectraSnapp app comes
with directions to build a simple
spectrometer that fits over the
phone’s camera. All that is re-
quired is a tube made out of con-
struction paper, with a thin diffrac-
tion grating at the end. The grating,
available online for less than a
dollar, breaks the light apart into

Photo credit: Michael Lucibella

APS Public Outreach Specialist James Roche demonstrates SpectraSnapp in ac-
tion. Using the simple spectrometer attached to his iPhone, he compares the spec-
trum from a fluorescent light (bottom) to the spectrum of neon from the library in the
app, thus showing conclusively that the light in question is not produced by neon.

its component wavelengths, which
the camera sees as a series of col-
ored lines.

“You can determine through our

app what the light source you’re

pointing the camera at is made out

of,” Roche said.
APP continued on page 4
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“In the robotics world this is
very, very exciting because it’s a
blob that has no hard components
in it... For us mere mortals, we
would say, ‘Well, gee, isn’t that
justa deflated soccer ball?” But it is
a big deal because of the potential
that it holds. ... You can imagine
that it would have, for example, a
payload that it could take with it
and then disperse at the other end.
Or it could pick up some liquid
that’s maybe dangerous and bring
it to a decontamination area.”

Heinrich Jaeger, University of
Chicago, on his research building
flexible robots, Chicago Tribune,
December 16, 2012.

“I tell people, don’t quit your
day job, pay your rent, and for God
sakes, do your laundry.”

Michio Kaku, CCNY, on what
he says to people who thought
the world would end on 12/21/12,
CNN.com December 21, 2012.

“For nearly a century, astrono-
mers have studied a mysterious
substance that appears to fill our
universe and that we ignorantly
refer to as dark matter. One of the
reasons we believe this substance
exists is that when we study galax-
ies, the stars in the galaxies move
as if only ~10% of the mass in
the galaxy is located in the stars.
Indeed, the name ‘dark matter’
reflects our belief that this matter
exists, but we can’t see it.”

Bhaskar Dutta and David To-
back, Texas A&M University, The
Houston Chronicle, December 26,
2012.

“We’re not coming up with
new color names or descriptions
for things we’ve already estab-
lished... A lot of the new words
that we see are related to comput-
ers.”

Alex Petersen, IMT Lucca, on
the usage of newly invented words,
FoxNews.com, December 28,
2012.

“In measuring a gas at room
temperature, that means atoms,
molecules are racing around, some
at slow velocities, some at faster
velocities. But there’s more atoms
at slow velocities than at fast veloc-
ities. As you heat the gas up, many
more atoms go to fast velocities.
At very, very high temperatures,
like on the sun, there are more at-
oms—there are almost equal num-

bers of atoms at different speeds.
Now if you give more energy to
the gas into a system where there
are more atoms that are moving at
high velocities than at low veloci-
ties, this corresponds to a negative
temperature, something that would
not easily naturally occur.”

Viadan Vuletic, Massachusetts
Institute of Technology, on how a
temperature can be ‘“negative,”
NPR, January 4, 2013.

“There is an all-star cast here...
It didn’t hurt that we had a major
discovery; that played a central
role in many of the discussions.”

Howard Haber, University of
California Santa Cruz, on a recent
symposium about the Higgs boson
and supersymmetry, San Jose Mer-
cury News, January 6, 2013.

“Making the transition from
graduate student to postdoc is a
difficult step...They had a huge ef-
fect on my career; they set me up.”

Patrick Fox, Fermilab, on how
UCSC helped with his career, San
Jose Mercury News, January 6,
2013.

“My research shows that based
on the physics and physiology that
we know muscle mass from ste-
roid use is sufficient to turn a play-
er with the home run productivity
of a Hank Aaron into a player with
the home run activity of Barry
Bonds. So in that sense, no, I don’t
think the impact of PEDs is over-
stated.”

Roger Tobin, Tufis University,
Time Magazine, January 10, 2013.

“Do you lie awake at night
wondering if you should be look-
ing for something positive?”

Jay Pasachoff, Williams Col-
lege, asking physicists if they
thought that repeated negative
results in the hunt for dark matter
and dark energy was discourag-
ing, The Los Angeles Times, Janu-
ary 10, 2013.

“It’s not just one new particle
and we’re done... Hopefully there
are new forces in the dark sector.
... It could be a whole new branch
of physics, and we just don’t know
until we look.”

Douglas Finkbeiner, Harvard-
Smithsonian Center for Astrophys-
ics, on the hunt for dark matter,

MEMBERS continued on page 7

This Month 1n Physics History

February 26, 1870: First pneumatic powered subway line in New York City

Tunnels and pneumatic transportation systems
are a staple of classic science fiction, start-
ing with Jules Verne’s Paris in the 20th Century
(1863), in which the author envisions tube trains
stretching across the ocean. In 1882, Albert Robida
described not only tube trains, but pneumatic postal
delivery systems in his novel, The Twentieth Cen-
tury. Those authors based their fictional creations
on real systems that were actually built, some of
which still exist today.

In 1812, a man named George
Medhurst speculated that it might
be possible to blow carriages laden
with passengers through a tunnel,
but he never got around to building
such a system. He lacked a pump
with enough power to generate the
requisite air pressure. By the mid-
1850s, there were several rudimen-
tary “atmospheric railways”—in
Ireland, London, and Paris—and
while the London Pneumatic Des-
patch system was intended to trans-
port parcels, it was large enough to

gantic fans. He first built a prototype above-ground
model, which debuted at the 1867 American Insti-
tute Fair. It was little more than large wooden tube
(roughly six feet in diameter and 100 feet long) ca-
pable of holding a small vehicle with a ten-person
capacity, with a gigantic fan on one end capable of
funneling a blast of air to propel the car through the
tunnel. When the fan was reversed, it would pull
the car back to the origin point.

The demonstration was a huge success, and
Beach proceeded to solve the prob-
lem of digging a tunnel underneath
the buildings of lower Manhattan:
he invented a hydraulic shield tunnel
driller capable of moving left, right,
up or down, while minimizing dis-
turbances to the streets above. But
he couldn’t get permission from the
city to construct a prototype under-
ground system, given the political
corruption in City Hall at the time.
So Beach sneakily built the under-
ground pneumatic subway anyway,
pretending he was really building a

handle people. In fact, the Duke of
Buckingham and several members
of the company’s board of direc-
tors were transported through the
pneumatic system on October 10,
1865, to mark the opening of a new
station. A prototype pneumatic rail-
way was exhibited at the Crystal
Palace in 1864, with plans to build
a version connecting Waterloo and
Charing Cross by running under the
river Thames.

pneumatic mail delivery system,
and he did it right under the nose of
City Hall, beneath a rented store-
front across the street.

On February 26, 1870, Beach
unveiled his masterpiece, and it
was an immediate novelty attrac-
tion for the public, especially given
the luxury of the station: it boasted
a grand piano, chandeliers, and a
fully operational fountain stocked
with goldfish. There was a single

Those early efforts inspired a
man named Alfred Ely Beach back
in the United States. Born in 1826
in Springfield, Massachusetts, Beach’s father was
a prominent publisher, and his son followed in his
footsteps, eventually purchasing a fledgling maga-
zine called Scientific American. But he was also an
inventor and patent lawyer, patenting his design for
a typewriter for the blind—an invention that gar-
nered him a gold medal at the 1853 Crystal Palace
Exposition—and founding his patent agency with
his friend, Orson Desaix Munn.

From his office window in downtown Manhat-
tan, Beach could see the congested traffic along
Broadway in particular and pondered the possibility
of a public transport system. He dismissed the idea
of an elevated train on the grounds that it would
be noisy and unsightly, focusing his attention on an
underground option. He published an 1849 article
in Scientific American suggesting a system employ-
ing horse-drawn cars to carry passengers instead of
conventional steam engines, which would produce
too much soot. Gasoline and electric motors were
not yet widely available.

Then Beach discovered pneumatics: “A tube, a
car, a revolving fan! Little more is required!” he
enthusiastically exclaimed. The idea was to put
people in carriages and propel them through un-
derground tubes using air pressure generated by gi-

Entrance pneumatic transit

car to fit within the tube, which
spanned nine feet in diameter and
ran from Warren Street to Mur-
ray Street at 10 MPH. A giant fan nicknamed “the
Western tornado” supplied propulsion via a steam
engine that drew in air through a valve and directed
it into the tunnel. Upon reaching the Murray Street
station, the car would trip a wire that rang a bell
back at Warren Street. The engineer on duty then
reversed the blower, sucking the car back to the sta-
tion, “like soda through a straw.”

The subway proved to be a popular attraction for
the first year or so, and Beach fought for the next
three years to get a construction permit to extend
the line uptown all the way to Central Park, com-
peting with a plan for an elevated viaduct that had
the support of key politicians in the state legisla-
ture. Alas, while he ultimately succeeded—despite
two vetoes by the governor—it proved an empty leg-
islative victory: a stock market crash (the “Panic of
1873") crushed his dream for good. He had to close
his pneumatic subway for financial reasons.

Beach’s failure didn’t keep others from specu-
lating on so-called “vactrains” (vacuum tube
trains). The US government considered the possi-
bility in the 1960s of running a vactrain—combining
pneumatic tubes with maglev technology—between
Philadelphia and New York City, but the project
SUBWAY continued on page 4
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Washington Dispatch
A bimonthly update from the APS Office of Public Affairs

ISSUE: BUDGET

The Fiscal Cliffhanger-What has happened so far

Congress struck a last minute deal to avoid the fiscal cliff —a combination
of increases in tax rates, expiration of tax credits, and massive cuts
in government discretionary spending that were set to occur on Jan.
2, 2013. There was, however, no grand bargain on deficit reduction;
instead, the lesser compromise focused almost solely on taxation.
The Bush era tax rates were made permanent for 99.1 percent of all
Americans and a number of tax credits, such as the one for wind energy
development, were also extended.

The issues of entitlement reform, across-the-board budget cuts
(sequester), and debt-ceiling limit were not addressed. Instead, the
sequester was delayed by two months and moderately reduced. The
across-the-board budget cuts to non-defense discretionary funding fell
from 8.2 percent to 5.9 percent due to the agreement on taxation. The
percentage cut on defense discretionary funding decreased from 9.4
percent to 7.3 percent.

The Fiscal Cliffhanger—-Where are things heading

The deal on tax rates has, in effect, removed any new revenue from
the table as House Republicans have publicly stated they will not
accept any further tax increases. House Republicans will be looking to
reduce the deficit through entitlement reform and reduced discretionary
spending.

Senate Democrats, in preparation for the debate on the new fiscal cliff,
have indicated that they will not consider any changes to entitlement
programs. They are also highly unlikely to consider sparing the defense
budget from the sequester if it places the burden squarely on non-
defense discretionary funding, as a number of House Republicans have
urged.

House and Senate Republicans have warned that they are loath to raise
the debt ceiling without corresponding cuts to government spending.
The White House has stated it will not negotiate raising the debt ceiling
since it represents an obligation to pay bills previously incurred by
Congress.

With the compromise on taxes, the path to reducing the deficit has
narrowed significantly. The impasse between Republicans and
Democrats over entitlement reform, spending cuts, and the debt-ceiling
may very well lead to a scenario in which 1) the reduced sequester
occurs in March 2013; 2) the Continuing Resolution (currently funding
federal programs) is extended through the end of Fiscal Year 2013;
and, 3) the debt ceiling is raised for one year. The White House and
Congress would then be able to move on to Fiscal Year 2014.

Fiscal Year 2014 Presidential Budget Request

The White House has indicated that the president’s budget request,
typically delivered the first Monday in February, is likely to be delayed
until March.

ISSUE:Key Scientific Posts in the Second Obama Administration
In Obama’s second term many of the agency leadership positions are
expected to remain unchanged. Likely to stay for at least another four
years are: OSTP Director John Holdren; NIST Director Patrick Gallagher;
NASA Administrator Charles Bolden; and NIH Director Francis Collins.

Secretary of Energy Steven Chu and Office of Science Director Bill
Brinkman are expected to leave their posts.

NSF Director Subra Suresh is on a six-year cycle.

ISSUE: POPA

A study of the technical issues surrounding the extension of nuclear
reactor licenses from 60 to 80 years is under way. The Study Committee
has been selected, and a meeting will be held in Washington, D.C. in
February.

A study for the Department of Homeland Security’s Domestic Nuclear
Detection Office (DNDO) regarding trends in nuclear and radiological
detection, sponsored jointly by APS and the Institute of Electrical and
Electronics Engineers (IEEE), is under review and will be released in
2013.

A tactical nuclear weapons workshop, sponsored by the State Depart-
ment, in conjunction with the Center for Strategic & International Stud-
ies (CSIS), will be held in February.

A template for study proposals can be found online, along with a sug-
gestion box for future POPA studies, by visiting:http://www.aps.org/
policy/reports/popa-reports/suggestions/index.cfm.

ISSUE: MEDIA UPDATE

APS student members Kelly Reidy, John Mergo and Brian Tice recently
authored op-eds on the devastating effects that would occur to science
under sequestration.

The Cleveland Plain Dealer published Reidy’s piece, “U.S. must avoid
deep science cuts,” on Dec. 20, 2012. The Ithaca Journal ran an op-ed
co-authored by Mergo and Tice headlined, “Sequestration would harm
future of science” on Dec. 28, 2012.

The students pointed out in their pieces that their careers and America’s
economic growth would be jeopardized under sequestration.

DISPATCH continued on page 5
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Teaching Intuition in Honduras

When I was younger I had the
privilege of going to a school
with plenty of resources. If my
biology teacher said that all liv-
ing things are made of cells,
she had a microscope and some
slides and she could prove it.
Only after being a teacher for a
year have I come to understand
how important those resources
are in scientific education. I used
to think that those little simple
experiments and demos were just
neat gimmicks that were comple-
mentary to my scientific educa-
tion, but I am starting to believe
that they WERE my scientific
education.

In 2010 I took a year off
school to volunteer as a bilingual
teacher in a small town in Hon-
duras. 1 was assigned the posi-
tion of resource teacher where I
would pull underperforming stu-
dents out of class for one-on-one
or small group sessions. This po-
sition gave me a great viewpoint
from which I could observe how
all the subjects were being taught
at all grade levels. The first and
second graders learn about mea-
suring and simple words like
“hot”, “cold”, “solid”, “liquid”,
”gas”, etc. Third and fourth grad-
ers learn about the water cycle,
the difference between natural
and artificial, rocks, etc. The fifth
and sixth graders learn about
the scientific method and more
complex ideas. And finally the
middle schoolers learn biology,
physical sciences and earth sci-
ence, in that order.

I had no prior teaching ex-
perience so my understanding
of education was only from the
perspective of a student. I figured
that science education could be
divided into two elements: lan-
guage and concepts. First you
teach the student about the lan-
guage of science and then you
apply that language in teach-
ing them concepts. But there is
a third element that is the most
important for both students who
will go into sciences and students
who will not: intuition.

For students from this pre-

By Giulio C. Rottaro

Giulio Rottaro (far left) enjoys a light moment with his students in Honduras.

dominantly agricultural nation it
is easy to develop their Natural-
ist Intelligence, one of the nine
types of intelligence accepted by
educational theorists. It’s not rare
for the students to lend a hand on
their parents’ or grandparents’
farms or for students to have fruit
trees at home. Given their love
of soccer there are also plenty
of students with Bodily-Kines-
thetic Intelligence. I took this as
evidence that my students could
indeed learn subjects to the point
of intuition. So I tried to identify
the aspects that allowed them to
learn these skills and bring them
to the classroom.

That’s when I realized how
important those little experi-
ments and demos are. Not only
are they fun for the students, they
actually teach intuition through
experience. Unfortunately, with-
out beakers, hot plates, scales,
multi-meters, etc. we had to get
creative to come up with experi-
ments. For a second-grade lesson
on the water cycle, I dragged a
skillet and a propane tank into
the classroom, boiled some wa-
ter on a pot and condensed it on
a cool glass above the pot. The
children all held their hands
above the pot and felt the steam
rise. They noticed the water level
dropping and the condensed wa-
ter building up on the glass. For

a fifth grade lesson on the large
intestine we used water and pow-
dered drinks, and we reenacted
peristalsis like a play out in the
school’s auditorium. I called that
one “The Poopopera Lesson”.
When it came time for the
middle school science fair, the
students’ intuition shortcomings
became very clear. Because of
the lack of resources, especially
when these students were in pri-
mary school and the school had
just been founded, they were un-
able to intuit the answers to their
science-fair problems and there-
fore got stuck in the hypothesis
step of the scientific method. A
lot of students traced back and
tried to find a new question that
was closer to their comfort zone.
This was obviously not a valid
problem-solving strategy. For
example, a student wanted to
create a man-powered electrical
generator but he was unable to
intuit how the magnets may in-
teract with the coil or even with
each other. (Nowadays our kin-
dergarten and pre-k students play
with magnets on a daily basis.)
Thanks to the hard work of
the middle school science teach-
er and some of my help, the sci-
ence fair was a huge success and
most projects were quite impres-
sive. However the obstacles that
HONDURAS continued on page 6

Pines Honored by AAPT

Photo by Matthew Payne

APS Fellow David Pines re-
ceived the John David Jack-
son Award for Excellence in
Graduate Education from the
American Association of Phys-
ics Teachers (AAPT) at their re-
cent meeting in New Orleans. In
the photo, Pines (left) receives
the award from AAPT Past-
President David Sokoloff of the
University of Oregon. Pines is
emeritus professor at the Uni-
versity of lllinois at Urbana-
Champaign, and the Founding
Director of the Institute for Com-
plex Adaptive Matter.
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Criticism of Inquiry-based Learning Strikes Home

David Klahr in his Back Page
“Inquiry Science rocks: Or does
it?” in the December APS News
clearly shows that the inquiry-
based emperor, despite his le-
gions of loyal followers, has no
clothes. The most telling criticism
in Klahr’s essay is the lack of any
clear “dose-response” correla-
tion between positive results of
particular educational materials
and their degree of being inquiry-

based. What a delightful irony that
he faults much of physics educa-
tion research for its lack of meth-
odological rigor and clear defi-
nitions—properties which many
physics education researchers
presume to be hallmarks of their
field, perhaps by virtue of their be-
ing physicists, unlike Klahr.

Bob Ehrlich
Fairfax, VA

FUNDING continued from page 1
cuts, but it is unclear what might
be cut and by how much.

“Both parties agree that they
don’t want to see these [seques-
tration] cuts move forward,” said
Matt Hourihan, director of the
R&D Budget and Policy Program
at the American Association for
the Advancement of Science. “It’s
hard to envision what that deal
might look like and what the actual
impacts on science funding will
be.”

The looming cuts stem from
a political fight over the national
deficit and the federal debt ceil-
ing in 2011. Concerns about the
growing national debt prompted
the passage of the Budget Control
Act of 2011, which empowered a
Congressionally appointed “Super
Committee” to come up with a def-
icit reduction plan, or else face se-
rious across-the-board budget cuts
to every part of the federal govern-
ment. The Super Committee failed
to reach an accord, setting the US
on a course toward sequestration.

Few observers expect the deep
sequestration cuts will come to
pass, but any solution would re-
quire accord between the two par-
ties. Congress can overturn their
own law, but getting the two par-
ties to agree to any kind of com-
promise budget has been intrac-
table thus far.

Michael Lubell, APS Director
of Public Affairs, worries that this
deep partisan split will continue
or possibly even worsen. Recent
redistricting might have made the
House more polarized than before
the election. Every ten years voting
districts are redrawn following the
census, and lawmakers often try to
influence how they’re drawn, by
grouping together their constituen-
cies.

“If anything the House prob-
ably tilts a little further to the right
than it did before,” Lubell said. “If
you’re a Republican and you’re
sitting in one of those districts,
you’re not afraid of being attacked
by someone to the left of you,
you’re afraid of being attacked
from the right.”

Conservative Republicans have
led the charge to reduce federal
spending overall, and Lubell says
that with a more conservative
House, “It’s going to be even dic-
ier to achieve anything on reduc-
tions.”

The agreement reached to delay
cuts until March did contain a few
provisions beneficial to scientific
research. It extended the federal
R & D Tax Credit, which has been
in place since 1981, and included
tax credits towards development of

wind power as well.

If sequestration sets in, all pro-
grams and line items across the
board are supposed to be reduced,
though it is also possible that law-
makers will seek to safeguard
some favorite programs. In the
more likely scenario where Con-
gress and the White House come
to some kind of agreement over
smaller cuts, it’s possible that sci-
ence funding might fare better than
average.

“In recent years, there are a few
areas that have done pretty well,”
Hourihan said, highlighting the
DOE’s Office of Science and the
NSF. “My guess is there probably
is an interest in preserving DOE
science funding ahead of other ar-
eas.”

The Obama administration has
defended research funding, mostly
sparing science from cuts that have
befallen other programs. Lubell
said he is hopeful that funding for
science will continue to escape the
axe.

“Science is a good story to tell,”
Lubell said. “It really does have a
great deal to do with economic de-
velopment.”

Experts worry that should sig-
nificant cuts materialize, the De-
partment of Energy’s Offices of
Fusion Science and especially Nu-
clear Physics (NP) could be in the
most trouble. The latter has already
been facing a funding crunch.

In 2007, the Nuclear Science
Advisory Committee put together a
long-range plan under the assump-
tion that budgets would continue to
increase as they had for the DOE’s
Office of Science in the previous
years. Instead, the agency’s budget
remained flat while Jefferson Lab’s
Continuous Electron Beam Accel-
erator Facility received an upgrade
and while Michigan State Univer-
sity began using federal dollars to
move towards construction of its
Facility for Rare Isotope Beams.
Combined with the continued op-
eration of Brookhaven’s Relativis-
tic Heavy Ion Collider, these pro-
grams have put NP in a bind.

“Not everything is going to fit,”
said Robert Tribble, a physicst at
Texas A&M University who is
heading a commission to make
budget recommendations to the
Department of Energy.

“The charge was to provide a
strategy to implement the 2007
long-range plan recommendations
under two budget scenarios,” Trib-
ble explained. The first scenario al-
lowed for a slight increase in the
budget, while the second assumed
that the budget remains “flat flat,”
meaning that it’s the same dollar

G. N. Lewis Column Stirs Memories

I enjoyed the “This Month in
Physics History” column in the
December APS News on G. N.
Lewis, which reminded me of a
couple of anecdotes:

At the Centennial meeting of
APS in 1999, H. Richard Crane
(my academic grandfather) gave
a talk about his days working
with Lauritsen at Caltech in the
1930s on accelerated deuterons,
made possible by a gift of D,O by
G. N. Lewis. Someone in the lab
mentioned to a journalist about
the connection of D,O to nuclear
physics, and the subsequent news-
paper story was like something
you’d see in the National Enquirer
today. Lewis was furious and cut

off their supply of D,O, and Crane
had to set up apparatus to make his
own.

I visited Rob Varney and Leon
Fisher (both of whom died recent-
ly) a few years ago in California.
They had been grad students at
Berkeley in the late 1930s to early
1940s and used to play bridge with
G. N. Lewis. Varney and Fisher
said that after Berkeley became
recognized for nuclear physics,
Lewis was determined to do nu-
clear work on his own. He gave a
seminar in physics telling of being
able to focus neutrons using a par-
affin lens in his lab. They said that
both Lawrence and Oppenheimer
mercilessly ridiculed Lewis's re-

sults at the seminar, insisting that
the neutrons he detected must
have been bouncing off furni-
ture and walls. Varney and Fisher
added that when Lewis repeated
the experiments out-of-doors he
found no such focusing of neu-
trons, and that the humiliation
seemed to have taken the steam
out of him. They felt that he didn’t
do much after that, but of course
by that time he was getting on in
years [Lewis was born in 1875—
ed.]. I’ve always wondered if this
story is at all widely known.

Thomas M. Miller
Lexington, MA

Arms Policy Demands Broader Perspective

The debate on the Benefits and
Risks of Laser Isotope Separation
between Mark Raizen and Francis
Slakey (January APS News Back
Page) raises interesting points
that, ultimately, are relevant to
the development of any defense
(but therefore also war-enabling)
technology that some possess but
do not wish others to have. Raizen
and Slakey could have been talk-
ing about bows, arrows, guns and
gunpowder that all have access
to now. Or, they could have been
talking about nuclear, biological
and chemical weapons that all do
not have today—but which are like-
ly to become widespread, if we do
not change our ways.

Unfortunately the debate does
not address the root cause of many
of our difficulties: We do not rec-
ognize that our conflicts can only
really be resolved by negotiation
rather than by slaughtering one
another. No matter how hard we

try to prevent “others” from ac-
quiring the deadly weapons that
we so dearly guard because we
are “civilized” while they are
not, these others will eventually
also acquire them. The reason is
simple. All technology is based
on science and, if we have learned
anything from the latter, it is that
what can be done in one place at
one time can be repeated in any
other place at any other time. The
laws of physics are invariant.

If we have nuclear technology
today others will acquire it tomor-
row. If we fly drones over other
countries today they will have the
capacity to do the same over ours
—one day.

We may try to continuously
stay a step ahead and hope that
our defenses will be able to shield
us while they attempt to catch up.
But that is a dangerous game. A
perfect shield against any weapon
is an impossibility.

More physicists, engineers and
other scientists ought to try and
have a broader perspective and
recognize the plight of people all
around the world. In that way per-
haps we could persuade our poli-
ticians to also look at the world
without the blinders they seem to
have on. Then they may not be as
trigger-happy.

I cannot help but make one fi-
nal comment, though. Admirably,
Slakey exhibits that broad per-
spective and refers to the poverty
of many in the world. I do take
issue, however, with the “tribes-
woman” appellation applied to
that woman trekking miles to fetch
water. One of the problems we
have here in the “West” is that we
often look at those whose cultures
we may not understand well as be-
ing somewhat inferior.

Amin Dharamsi
Norfolk, VA

APP continued from page 1

Different light sources produce
different spectral signatures, de-
pending on their chemical com-
position. The spectrometer lets
users see that white light given
off by different types of bulbs is a
combination of different emission
lines. A fluorescent bulb will have
a different series of lines than a
sodium light, while an incandes-
cent bulb emits a continuous spec-
trum. The app comes with a spec-
tral library of twenty of the most
common light sources, which the
team anticipates expanding as the
app becomes widely used.

“We hope in the future to pro-
vide access to a library of user
generated spectra samples you
can cross-reference on the inter-
net,” Roche said. “We developed
this to make a fun app,” Roche
added. He said that on the surface
it’s a tool for people to find out
what different lights are made out
of, but it’s also a springboard for
members of the public to learn a
bit more about the wavelengths of
light and the quantum nature of
atoms.

Initially, the SpectraSnapp app
is available only for Apple de-

vices, but the team is exploring
options to develop a version that
works with Google’s Android op-
erating system.

This is the first app put out by
the APS Outreach Department.
It’s aimed at anyone in the general
public with an interest in physics
and science. In 2010 the outreach
department produced a kit, not an
app, called SpectraSound, that can
transmit sound from an iPod or
similar device to a speaker using
a laser beam. SpectraSound is for
sale through the APS online store
at store.aps.org (under “toys”).

SUBWAY continued from page 2
was deemed prohibitively expen-
sive, and was scrapped. An engi-
neer with Lockheed named L.K.
Edwards proposed a Bay Area
Gravity-Vacuum Transit system
for California in 1967, designed
to run in tandem with San Fran-
cisco’s BART system, then under
construction. It, too, was never
built. Nor was the underground

Very High Speed Transportation
system, conceived by Robert M.
Salter of RAND in the 1970s to
run along what we now call the
Northeast Corridor.

Beach caught pneumonia
and died on January 1, 1896,
and didn’t live to see the debut
of New York City’s first under-
ground train (the IRT) in 1904.

His subway was forgotten until
1912, when a construction crew
digging a tunnel for a new line
running under Broadway knocked
through a wall and found the old
Warren Street station. The passen-
ger car was still on its track. The
City Hall station on what is now
the BMT line boasts a plaque in
Beach’s honor.
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